This retrospective molecular study involving restriction fragment length polymorphism, using insertion sequence 6110 as a marker, was conducted in order to provide an initial insight into the genetic diversity of Mycobacterium tuberculosis strains isolated in the slums of the Complexo de Manguinhos, located in the city of Rio de Janeiro, Brazil. Of the 67 strains evaluated, 23 (34.3%) were found to belong to clusters (total clusters, 10). Household and social chains of transmission were associated with clustering, in 20% and 60%, respectively. Living in the Conjunto Habitacional Programado 2 slum was associated with clustering. Although not significant, it is relevant that 26% of the clustered strains presented primary resistance. These findings, although possibly underestimating the prevalence due to the failure to analyze all strains, could help improve the local tuberculosis control program.
The use of DNA fingerprinting yielded ten clusters, comprising 23 (34.3%) of the 67 strains. Among those 23 strains, the RFLP-pattern presented 100% and 95% similarity, respectively, in 16 and 7. The majority of the clusters exhibited an insertion sequence 6110 (IS6110) copy number ranging from 8 to 16 (mean, 11) and only one cluster exhibited 2 copies of IS6110. Patient ages ranged from 18 to 77 years (mean, 36 ± 14 years), and 65.7% were male. All patients had been tested for HIV, and 6% were seropositive.
Clinical and demographic characteristics of patients analyzed by risk factor (Table 1) , according to the RFLP patterns of the M. tuberculosis isolates, showed that dwelling in slum communities such as CHP2, Mandela de Pedra, Parque Oswaldo Cruz, Vila Turismo and Nelson Mandela increased the probability of clustering by 4 times in comparison with other communities (OR = 4.2; 95% CI: 0.9-20.9; p = 0.048), although most of the clustered patients (11/23, 47 .8%) were identified in CHP2. Being female correlated strongly with clustering (OR = 6.0; 95% CI: 1.7-21.7; p = 0.002). Although there was no significant association between clustering and drug resistance (OR = 3.4; 95% CI: 0.9-12.8; p = 0.069), it should be borne in mind that 40% of the clusters included primary resistant strains, comprising 26% (6/23) of the clustered patients (Table 2) .
The proportion of clustered cases was 34.3% or 31.3%, depending on whether the strains with only 2 copies are included in the analysis. Strains with a low banding-RFLP genotypic pattern are better discriminated using a secondary typing method such as spoligotyping or mycobacterial interspersed repetitive unit typing, (8) neither of which were applied in the present study, since only two patients harbored strains with less than 6 copies of IS6110 and had no epidemiological link ( Table 2 ). The number of strains might have been underestimated due to the small sample size and a relatively short study period. Nevertheless, our findings are in accordance with the proportions recently described for transmission in developing countries (20% to 38%), although epidemiological information linking clustered patients is usually unavailable. (9) (10) (11) (12) The presence of few strains presenting low copy numbers have been described in earlier studies conducted in Brazil as well in other countries. However, a study performed in India showed higher numbers. (10, 13) Tuberculosis (TB) remains a disease associated with overcrowding, poor nutrition and poor housing, occurring primarily in developing countries. Nevertheless, as long as there are individuals with active TB, Mycobacterium tuberculosis will prevail in the world, since, due to its airborne nature, the transmission of TB encounters few barriers inhibiting broad dissemination within the community.
Brazil occupies the 22nd position in global incidence rates of TB. Most (39,836) of the new cases of TB in Brazil have been reported in the southeastern region, and the state of Rio de Janeiro is the second largest contributor in that region, with a rate of 99/100,000 population.
(1,2) However, in some low-income Rio de Janeiro communities, such as Complexo de Manguinos (CM), an urban area composed of 12 slums, the rate exceeds 150/100,000. According to previous studies, (3, 4) cases of TB in this area were concentrated in two of the slums, Conjunto Habitacional Programado 2 (CHP2), and Parque Carlos Chagas, the two poorest communities of the area, from 1986 to 1994, whereas, from 2000 to 2002, the incidence in those two slums, although still high, declined, and similar or higher rates emerged in other slums, suggesting that TB continues to be endemic in the area, making it an interesting target for epidemiological studies. isolates, based on restriction fragment length polymorphism (RFLP), was applied in order to provide an initial insight of TB transmission in this area. (5, 6) The samples were obtained from a previous study (7) and represent 31% of all cases diagnosed between October of 2000 and December of 2002.
clustering, it is of note that 40% of the clusters were involved in the transmission of primary resistance, including multidrug-resistant (MDR) strains (Table 1 ). The transmission of resistant strains leads to problems related to noncompliance with treatment, reflecting failure on the part of the local TCP. (7) A similar result in the genotyping of MDR strains was described in a previous study conducted in Brazil. (15) However, the authors of that study found that the occurrence of MDR was significantly associated with previous TB treatment, as well as with TB treatment failure.
One epidemiological study demonstrated that household transmission was associated with 20% of the clusters, and that 60% of the clusters were involved in the social chain of transmission, most of them with a potential epidemiological link, as Clinically active TB was predominant in young males in CM. However, there was a significant number of clustered female cases in the present investigation, probably reflecting female confinement in the community, which would lead to greater exposure and transmission. Clustering has been associated with age, previous treatment and acid-fast bacilli (AFB)-positive smears, although epidemiological links have been difficult to establish. (10, 13, 14) In our study, being infected with a resistant strain and having an AFB-positive smear were not significantly associated with clustering. However, M. tuberculosis isolates were not available for all patients diagnosed in the period. Therefore, there might be a tendency to underestimate the proportion of resistant strains in a given cluster. Although being infected with a resistant strain was not significantly correlated with patients. This is not surprising considering that the people in this crowded community spend most of their time outside, which involves intense contact among the multitude, facilitating transmission. Another area in Rio de Janeiro with similar characteristics (AP-1), as well as similar areas in other countries, has been associated with clustering. However, unlike CHP2, AP-1 accounts for higher HIV infection rates among reported cases of TB. (10, 14) In the smallest slum, Conjunto Agrícola de Higienópolis (195 inhabitants), there were no TB cases reported during the entire period evaluated. (4, 7) The fact that Conjunto Agrícola de Higienópolis is isolated from the other slums might have hampered transmission.
In the present study, in addition to the classical transmission among relatives, contact outside the home might have played an important role in overcrowded area transmission. This is supported by our findings related to clusters VI, X and XI, in which at least one of the patients had previous household TB contact. However, the strains in those cases, excluding those in cluster XI, were not available for typing. The other patients included in those clusters had come into contact with the infection, whether that contact was intense or casual, outside the home.
Most of the clusters were composed of only two patients, perhaps due to the failure to recover strains from all patients, leading to missed links with other patients in the CM chain of transmission.
Further studies involving all M. tuberculosis-positive cultures obtained over a longer period are needed in order to monitor the evolution of TB transmission in the area. However, one of the principal problems in working in such low-income communities is the urban violence that frequently disrupts communication with the official health facility. (3, 7) The present study offers an initial outline of the diversity of M. tuberculosis strains in patients in CM.
Although the prevalence might have been underestimated, since strains could not be isolated from all patients, the findings could help improve local TCP strategies.
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